Pharmacodynamic studies with (-)-3-phenoxy-N-methylmorphinan in rats.
Analgesia and brain and plasma concentrations of (-)-3-phenoxy-N-methylmorphinan (PMM) and its metabolites were determined in rats administered 50 mg/kg of 3H-labeled PMM p.o., an approximate ED50. Unchanged PMM and two active metabolites, levorphanol and a different phenol, p-hydroxylated on the 3-phenoxy group (pOH-PMM), were present in brain at concentrations greater than in plasma. Analgesia was observed from 1 to 6 hr and was associated with brain concentrations of 400-1400 ng/g of PMM, 190-300 ng/g of pOH-PMM, and 16-27 ng/g of levorphanol. The presence of 58% of the administered dose as unchanged PMM in the gastrointestinal tract at 6 hr may reflect slow absorption and explain the persisting brain concentrations of PMM and its metabolites as well as the prolonged analgesia. Analgesia may have been due to the presence in brain of only PMM, pOH-PMM or levorphanol, or to the combined activity of two or three of these substances. Administration of the approximate ED50 of 3H-labeled levorphanol (0.1 mg/kg, s.c., or 6 mg/kg, p.o.) resulted in brain levorphanol concentrations (11-18 ng/g) close to those observed when PMM was administered p.o. at 50 mg/kg. After administration of an approximate subcutaneous ED50 of [3H]pOH-PMM of 24 mg/kg, the brains contained pOH-PMM (1500-4100 ng/g) and levorphanol (60-100 ng/g); these levorphanol concentrations were higher than those found after administration of the approximate ED50 of PMM or levorphanol. The findings indicate that brain levorphanol concentrations resulting from administration of PMM or pOH-PMM to rats may account for the analgesic activity observed, i.e. that PMM and pOH-PMM may act as prodrugs for levorphanol